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COMPLEY BUTLDING INFUT SUMMARY
Buidlding b SUBCONSTRUDT Z74 FUT Dater @ ;
Site 5 AR ML, User Dedined Lnll’ﬁhaﬁf
3 e 3 R 36 3 K %%%ﬁﬁ%%w'ﬁ YR ERRFEERERERFXEETER Y ESEHEEXERRRESRAETREEREEREEEREL TR
1. ROOM CONDITIONS AMD FLOOR AREAB
EhmrnrsLaL wettings 3 Cooling = &8 3 H@a*i“q = HEt i
Warm—up factor = O Yy Room bive humidity = 45 4
Floor freas: Pesrimeter = L?,féu LQTtg interior = & Dottt
Cooling provided duwing unocouplied period.
F.o WALLS, RO, GLASS, BEYLIBRTS:
fArea U-Factor EBlass Area
thu%uFL ‘wqft) BT thr—-sqft—-F3 {(Gg+t
Morth Wall ‘ ] 1, QA 2060 0. S50
Mortheast Wall ¥ . D60 ] . 500
EFast Wall 1,630 0. 060 AP0 G.E50
Southeast Wall E,R280 0. 0&D 1,380 G EED
South Wall E, 260 0, 060 1,380 0. 550
Southwesst Wall FE0 0. 06HD 20 0L S5O
West Ball 0 0. 0560 F i G. 550
Morthwest Wall 0 O, QHD 1,320 O, TS0
Ferimaeter Roof o 0. 050 Q 0. 001
Interior Roof 0 O, 050 ' 0 €. 001
WalLS: Color = Light; Wh. = Medium; ROOF: Color = Mediumg WE., = Msdium
BHUTLLDING WT. = Mediamg VERTICAL GLASS @ Double SBlazed
Shade Factorg ;3 Blass = 0,650 3 SBkylights = ©,000
Internal shades are used. 3 A ceiling plenum is used.
F. LIGHTE: _
Ferimester i 1,000 WHatts/Sgtt = 29,760 Watts Total
Irterior » 0,000 Watits/Sgft = O Watts Total
Divergity Factors ¢ Occupied = 1ﬂﬂ % Unococupied = 90 %
FPerimeter Lights @ Ballast , recessed
Intericor Lights @ Ballast FECEM%?&
4, MISCELLA&NEDUS ELECTRICAL LQQ“"
Ferimeter & Ocoupied ] A& Watts/SgfFt =

i an
C

Watts Tobal

Unocoupied = .1éi Watts/ Sgflt = Watts Total
Interior @ Dooupiled = 0,000 Watts/Baft = Watts Total

Utmruup1wﬁ = 0, OO0 Watths/Bgft = Watts Total
. PEOFLE LOADS
Total Ooccupancy = 1,488 sgft/person = 20 peoplse total
Activity Level:s 2. Office or retail
Senmible = M50 BTUW hr/persong  Latent = 205.0 BTWhr/parson
Diversity Factors @ Gocupied = 80 %y Unocoupied = 50 %
H. MIGCELLANEQCUS INTERMAL LOADS:
Sensible 3 Gn:uplwd = O BTU/hw s Unocoupied = Q ETU he
Latent : Docupied = O BTU /vy Unoooupisd = O BTU b
7. WALLS ADJIACENT TO MON--CONMDITIONED REGIONS:
Wall Areas ¢ Perimgter = D, SA0 Bgity Interior = 0 Sgft
Wall U-Factor = 0,380 BTU/ (hr-sgft-F)
reating temperatuwre = &3 F
is nobt cooled
s 2 s e i s o e e s o 1 0 e ot e vVI-1 e o e s e i et o 0t i e i v e
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ir Flow Rates: Docupled =
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Building Neame 1 DOF SURBCONSTRUCT 274 FUT (Compl e Date 1 11-38%5- d&
Site bMame 3 i LIRORS, T FERMI, User Defined HULITEAE.C
%u‘i--ﬁ'-'ﬁ-*%-%&-%1‘&—.-.—%#:--Fv%-}'é-1‘-':-‘)9}-%-%-?@-ﬁ--ﬁ'%%%-ﬁ-%%%%%%*%%%1‘5'%&%%%%%%%%%%-ﬁ-%-}fr%%%*%%—%—-%%%wr%%%%ww%w
TRaLE 1. QCCUPIED PERIOD (Load doss not inciude vent. ioad, fan heat)

LOAD FROFILE SUMMARY
'
i

o e s

Bin Hin £ v e arimeter Zone R 1 £ 8 =1 e T e F = Rl
Temp Hours Bensible lLatent FPlenuwn Zone Sensible Latent  Plenum Zone
{3 thir /v {torns (tons) {(tons) (F) {tons) ttans) {(fons? {F)
Q3 0.0 216,19 G, Bé 2017 68 £, 100 0, Q0 O, Q) s
GO 250. 8 =1 >¢3 O O, &2 .17 68 0, 00 0,00 O3, )
G 0. 57 A7 68 . 30 0,00 0,00 -~
-7 .52 .17 bHE 0,00 (R RIS Q.00 -
48 .47 B LT &8 0. D 0, OO D00 e
29 O, 473 I.17 68 0, 00 £y, O £y, O e
10 o 40 T, 17 A8 O 00 O G0 O, 00 -
24 .38
E7 O. 35

85 B9 4
a0 Iﬂﬁn
7
70
&5
i
b

.17 &8 0, 00 0, D0 (5 TR T T
5. 17 68 0, 00 0, Q0 0, 00 ——
Lt 0,34 EL17 4B 0, 00 ﬂnﬁﬂ 0,00 —-—
&3 O. 26 E.17 &8 3, O o 300 G, 00 b

3
3

77 0. 19 2017 &8 0. 00 Q. i
g

G 0. 14 .17 68 0. 00 Unmﬂ n,nn -

] :
-".:?ifﬁ = O3 0. 07 2. 17 68 0. 00 0. 00 L, 00 -

.17 A8 Cr, OO 0, 00 ,"uu ——
e 17 &8 0, 00 O, 00 $FR#1H) e
.17 A8 O, 0 0, 00 D3 OH e

17 &8 Cr, 00 O, 00 0,

16 0. 04
O 0,01
4% ~0.02
s& 0,04

b 1 &2 =i, Gés 17 &8 .00 0,00 .00 -
£ 7 85 -3, 07 S.317 a8 £, 00 0. 00 2,00 -

b
N

146,96 ~1, O .17 &8 0, 00 0, O 3 T T TR
& 146,208 e A &8 0,00 LSRN 1 O ) ————

TaRLE 2. UNOCCURIED FERIOD {Lpad does nobt includes vent. load, fan heat)
2.86 &8 0. 0D 03,00 OO0 -
i EHE BO2.P0 A 2.86 &8 . 00 0,00 D.00 -
20 Q9.3 198,74 .3 2,86 &8 £, D0 0. 00 0.00 -
7E 215,35 194,58 0. 2% 2.848 68 . 00 O Q0 .00 -
7 FE7.6 190,42 G. 2 Z2.86 468 0, G0 0. 00 Q.00 -
&5 AT 5 186.26 Q.25 2.86 &8 . 00 O, 00 0.
&0 SOG4 1835, 42 Ga 23 2.868 &8 0. 00 0. 00 0.0 ——
180,58 0,22 2.846 &8 O30 0, Ol G, 00 -
177.74 O.21 2.86 &8 0, 00 0., 00 .00 -
174.9%0 Q.16 2.86 &8 GO0 O 00 O.00 -
172.06 0,12 2.846 &8 3. 00 . OO G, 00—
1&%. 0. 0% 2.84 &8 4’ { , 00—
1&6. 0.06 .88 A8 G.00 -
1635 0.03 2.86 &8 Cr, ) =
160, Q.00 oy H(w & O Q0 -
L57.85 e 0 2.84 &H8 b O
3 02 2.848 AR 0,00 -
-3, 7 2.86 &8
{3, 4 2. B8é &HEs
i, 034 2.86 &B
~ {3, 05 2.84 4B
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FERMILAER CENTRAL COMPUTING FOOILITY

SUBCONSTRULTION 2/74 FUTURE
ORERATIONAL FERFORMANCE SIMULATION
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STEM TNF

onp L e ) Date

frralysise ¢ Coaling and ting Systems
SHBERFHEEFE LR AETERERRRERERRFRREEREREEREER B R OB R R TR LSRR R R IR R IR
§~ HANDLING BYSTEMS
1. PERIMETER TERMINAL TYW“ 3 COMBTANT VOLUME

Supmly Fan bype § Ba inclined or airfoll
Bupply fan total i pressure = 2,590 in. Wi '
A retuwrn Fan ot used,
31 ;&i e cfm & 53 ;"-" 4 ‘.5 Yoobm
sirminal s
is not
o lalm o i fic: oy Do Imput ponese o= 0.2 kw

pariods TN

Are ventill s ¢ {
EHEEAREREURER AR RFEIFRBEREREREEHERFEE

P T EI T L SIS E L S ST LT

B, HEATING PLANTS
1 . FERIMETER PLANT @ ELECTRICAL REBSISTAMCE
e hvdronic heating used 7 tNr

PR RS E LR L Y P R I T R Y I R I L e L e RS At S L S X R R SR R
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SYSETEM ITNPFUT SUMMARY
DESIGN BYD
e R Tk e T EEY P
BYRUCT 274 FUT (Comple:)
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Soope malysis ¥ aling and Heating Svstems
HUERGEIEFERERE AR HES R HFEFRFFFRFABEEERFSHRFHEERRF LU E R R RS E R
DL CDOOLIMNE PLANTS

1. PERIMETER PLANT
Capacity @ B3I F

Ts
Is
Is
Is
Meat

hydronic
hot

TRE Dypa LS

o
K

sink type

T a hydronic econom
R ET T IR P
D. FUMPING SYSTEMS

il
[l W 5

ay

Systemn

Thilled water
Mot water
Condenser waiber
Ground water :

& EE

. NOMN-HYAL SYSTEMS

1. NON-HVAD ELECTRICAL

RECIFROCA

enbaering water =

cooling used

au]

partormance al
CH1E CONmp T 8 Ssor ] :
Dpen cooling towsr

Minimum sntering water temperature

1z
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240,90 tons

C.HEE kEwlton

]

5

e

B

er wused 7 AY> Fronomi zer

=
Ed

FERIMETER
F dfF, Ft wg
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COOLING COIL LOADS

Job . CCF SUBCONZ/4F DESIGN §Y§ gone  Block
|

iB
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‘ COOLING PLANT INPUT POKER
Joh + CCF SUBCONZ/4F DESIGN §¥&
Building : CCF SUBCONSTRUCT 2/4 FHT (Complex)
Site ; HURORA,IL FERRI, liser Defined

Zone : Block
Period ; #ll

~ Date : 11-25-8

5 % B[ &5 5
BIN TEMFERATURE, (F)
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COOLING PLANT OPERATING COSTS
J&h EFF SUBCON2/4F DESICN V5
Bui ldi ng CCF SUBCONSTRUCT 2/4 FUT (Complex)
Site : RURCRA,IL FERMI, User Defined

Zone | Block
Period | all
Date : 11-23-86

| naran g .

5 45 55
BIN TEMPERATURE, (F)
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FAN OFERATING COSTS

Joh i CCF SUBCONZ/4F DESIGN SY§

zone . Block
Egildéng . CCF SUBCONSTRUCT 2/4 FUT (Complex) Period ; All
§ite © RURORA,IL FERMI, User Defined Date : 11-23-86

23
BIN TEMPE

5 3
ATURE, (F)
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FERMILADR CENTRAL COMPUTING FADILITY

SUBCOMNETRUCTION 2/4 FUTURE
OPE! 'QTLE“%—-‘:I FERFORMANCE SIMULATION

AL TERNATE COMPARISON SBYSTEM NUMBER 1
DY AT UNITS WITH HI EFFICIENCY COMPRESSORS

15 NOY n” MRER ’ 1R
ANALYST: B.F.ERSTULOVIOH

FERMILAR CONSTRUCTION ENGSIMEERING BERVICES



SYSTEM INFUT SUMHARY

Jobo Namg @ COF SUE FF4F JTDHF SY
%uildinﬁ Namg ;o COF SUBCONSTRUDT 274 FUT (Complew) Date
Site @ AURORA, IL FERHMI, User Defined

Hoope Gf #nalvsis i uDﬁ: ing and Heating Systems
HEEEEFRRALSAFEHAFERR RS RAHRFBRLEYERE R RS FAI A E R AFEF SRR IR FEF A RSB S LS EBERE S RE SRS
M. AR HANDLIMNG BYBTEMS
Lo PERIMETER TERMINAL TYFE @ CONSTANT VOLUME
SBupoly fan type @ Backward inclined or alvrfoil
Supply fan total static pressure = Z.30 in. wg.
A return fan is not u%@d
Design supply alr= 144000 cfm & 52 F; Vent. air= DEED ofm
Are cooling terminals used for heating 7 <Y5»
& eoonomizer is not used.
Te a vantilation reclaim device used 7 <N»
Sre ventilation alr dampers closed for wnocoupied periods 7 OOnN>
B I A R I K6 I RN IS I 6 O 0 3 0 N R
B. HEATING PLANTS
I . PERIMETER FLAMT 3 ELECTRICAL RESISTANCE
Is hydronic heating used 7 4Nk
B 3BT 3606 396 6 063606 3036 3 063636 0 3636 6 I I KBTI 0 369 00 06 3306 36 3 6000 306
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8Y5H IMPLT SUMMARY
Job Mame ¢ COF SUBCOM 274F ST@HF LY R
Bnildiﬁg Mame @ CCF BUBCONMETRUCT 274 FUT (Complss) Date
Site : AURCORA,IL FERMI, User ﬁ«%xnﬁd
Soope of Analysis @ Dooling SLEMS

REFFEHTEAEXEEREELEER XA EERREESS

C.

1.

COOLING PLANTS

AR

FERIMETER FLANT : R ROCH

TING

WATER

FEREFEREFRELEURE

£y
(ISR

LLED

Capacity 8 85 F entering wMt = 240,10 tons
WA Ton & 85 F entering 3. 76 kRwdton
(s hvadronic cooling
ot gas bypass used T 9Y> 3 Minimum percent unloading = 30 ¥

altitude
L e

ELS
o~

condenssr performance
there ONE COmMpressor

Brre COompressors
Haat sink tvpe

4
4

oyl ed SN
s

Ts a hvdronic economizer wused 7

condenser cirguit 7

adjusted 7 Y>>

Open cooling tower
nimum entering water temperature
L

o et
- ot A

=

HN W RERFEEERERERREAEEERRLEREEREREREEEEREEERR LR ERFAL A AR ARG ER LAY X LT REST TR

.

FEREFEFFEREVEEE A IR B SR EFI UL ETLF XY EHE SR ERER LA ER R AR R EREEERAFEL R LR LIRSS

E.

1.

o
Wl n

FLUMPING SYSTEMS

2 1
t i
i SBystein H a7,

Foo

P Chilled water : Cra 00 '
i Mot water H 0, 0 H
! Condenser waler H 10, 00 :
Vv Ground walbe : €, 0 H

NN~V
PO

SE BYBTEMS

HVYAD ELECTRICAL ENERGY UqF

i

Lighting kws Ococupisd = 29,8
Misoc. kw : Docupied = L0, 0
Other buw : Oocupied = 3 O

DHi BY&TEM (Not utilized in this

FERIMETER

dF,

1
'
F : Ftowg

-
4

£ ; dT,

G chE
0.
T, O

Q0 {

'

'

P17 .00 i
r

1

O, 00
Q. Q0
Q. 00

« 0

. 3
1, 0
0, 00

W 0 0,00

bwi Lnoccupied = FH.8 kw
bwy Unocouwpied = SO0 kw
bwy Unococupied = D.0 kw

syatem)

HEREEEFREEFALERRFLFEERER L RRBEREREXLTELERXE AR LR R EREREEREREE XL EAELERAR AR ELEER

F.

FUEL COBTS
1. i
ELECTRICAL |
ENERGY USE |

Feriod H
Docupisd | Unoccupied |
{(F/kwh) | (E/ wiy) i

Compressoar | 0. D50 H 1, 50 H
Resistance | 0. 050 ; O, 050 H
Imductive H 3o 0 i O, 050 i

ELS Unit Cost

T hJ

s

atural Gas
tFuel 011

i ¥/therm

i
TFropane i

]

]

!

FAU.S.gal

71

nsa
S
s a
iRemote Heating M/ a ”XMET}
{Remote O ‘an rnAa FAETUL

o

S
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Joby Name
Bullding Mame
i SRR,
Bate 3 11-325-84

Y L LT

Hval ENERDEY

T

iter @

Component

tric (Oood
miw&tri“ {Linooo)
Natuwral Sas

Fusl i1

Fropane

Remots Hesting
Remote Cocling

HYAL Total

MON~-HVALD ENEREY
Electric {Occ)
Electric (Unocoe)

coree dnead seese et cher Pesen s Sivim dspre SRS Sheee Sk HRede SHMAS Grves Sobe

[

Grand Total
Total /Bg.Fi.

HVED Summarys

TOTAL BUILDING ENERGY &L

B R H
Foy o Fusl
Umits
Consumed
T47012 bkwhivr
13E22874 bwbhSvr
O therms/vie

FRREEERREE R R
Arinaal Erar
{tost
(ES v
7451
bé&EL 44

0

N O U.8. gal lvr
0 G lb/vyr
0 O MBTUW vy

0 O MBTL yr

LOTE24

1970267 kwh/yvr
SIHERLT L kwh /v

9BSLI
1 Té’q‘r i

F74997

278591

L B e
e n £ oal

A4 J
ZLAF BTDAD 8Y8
SURBCONSTRULCT 274 FUT (Complex
Limer Dedtd

JPMASRD

Fariod

fone
Saria ‘L

‘.-I{ ‘ ,

ki %%%%%‘é‘%’é

DOE RLF
(1000 BTLD

B&EBS44

L R A e 4

Z4TERT
¢
3
O
0

i

18

RAOEING

a1
40744185

63799286

£

"”i"lqt“'i."'

}51"15f

U G

: 11
Block
i-.\' " i..

g
Al o LY

DOE RIF
(1000 BTU)
DEGLITT

45149469

¥

o7 LE4E

TN
ol W P

*HU4éfé$

18771290

FR RN R R

HMEL Total Cost = F.48 ¥/8g.Ft. fyr
= 27.%6 L of Total Cost
Total HVAD Elescitrical Energy = &EF. 62 kuwh/Bg.Ft. Ayr
== 27.54 U of Total Electricel Energy

Mon—Electrical HYALD Ensrgy = Q.00 % of Total Energy

£

1 kwh = 11600 BTU RUF; 34132 BTU RIF
1 therm nat gas = 100000 BTU RUF and RIF
U8, gal ol = 128700 BTU RUF and RIF

1 Imp. gal oil = 1568000 BTU RUF and RIF

1 1bh propane = Z14H80 BTU RUF and RIF

Resouwrce dtilization factor (Bowce valus)

RUIF B

RIF = nirce impact tactor (Foint of uss valus)
MEBH = 1000 BTU hr
METL = Million BTU
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SNNLISL. OPERATING CO8TS
Joby NMame @ COF SUBCON R/4F 8TDAC BYS Fage |
Buiiding dMamse : DCF SBUBCOMSTRUCT 274 FUT (Complex’ Date 1!~Tiwﬁ&

Site : AURIDRA, IL FERMI, User Defined SO 1T
Srope of ﬂﬁﬂlyuL“ 2 CU"}1nu arnd Heating Bystems
FREERFRERFEELREHARERFENBUE R B A AEH A RN R B RS FR A A AR LR BB F AL T EREFRERRAERREREFH
S, ATR HAMDLING BYSTEMS {ANMUOL. Fai DPFERATING CUBT = FA4,304)
1. PERIFETER TERMIMAL TYPE @ CONSBTANT VOLUME
Supnply fan tvpe @ Backward inclined or a&irfoil
Bupply fan total static pressure = 230 in. wg.

& return fan is not used.

Decign supply aivrs= 144000 ofm @ 52 F; Vent. aiv= AELD ofm
fAre caoling terminals wsed for heating 7 4Y>

An economizer s not used. :

1t

g a ventilation reclaim device used 7 N>
e ventilation aiv dampers clossd for unoocoupied pericods SR
ERUERFHEEEARATREERS LR R SRR AR RA AR R ER AR AR EAFREEARF U RS RFERFAAFEERF AR FR SR HE
B. HEATING PLAONTS (ANNUAL HEATING FLANT OPERATING COST = F0)
ol . FPERIMETER FLANT @ ELECTRICAL RESISTANCE
I hvdronic heating ussd 7 4>
FEEEEREEEEREEBRERRERRAEEERRFEREEFEEERERFRR RS RERRRRREERR R LR ERF R TSR RN

Fs
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AbplAL, OFERATING CTOBTES
(O 2/4F STDAC 8YS Fage 2
ilding Mame @ COF SUBCONGTRUCT 2/74 FUT (Comples) Pate @ 11-28-84
e o AURGRA, TL FERMI, User Definsd HOL17862.0
Soope of Analveis @ Dooling and Heating Syvstemns
HHEFFREREAFERARARSFFEFAREEAFRLEE R EA AR EAAF AR ERAF AR ERBAERER R EAE R AR ER AR EE
C. COOLING FLANTS CANMUAL COOLING PLANT OPERATING COSBT =

1

1. FPERIMETER PLANT @ RECIFROCATING WATER COOLED
Capacity & 85 F entering water = 240,00 tons
Fl/Ton & 8% F entering water = .74 kBw/ton
Is hvdronic cooling used 7 N>
= hot gas bypass used 7 4Y: 3 Minimuwn percent uniacading = Z0 %
condenser performance albtitude adiusted 7
there one Ccompressor per condensser circull
e compressors oyoled TN
Meat sink type 3 Open cooling tower
Mindmum entering water temperature = 385 F
I & hydronic economlizer wsed T ANz
FHHERERHFREBREFFREREEFEN R REF A IS AR B R FF RN AL RER RS FEFAERERERREREERRERERREEEEENR
D. FUMPING SYSTEMS {AMMNUAL. PUMP OFRERATING COBT = F¥E,837)
H FERIMETER g i
: dT, F poafy, ftowg a7, F PodbPy Ft owg

ot

et
]

Is

i

P Chilled water ; 0. 00 H 3, 33 ; 0, 00 : 0. 00 i
VoMot water ; 0L 00 : 0 O H G,QG i 0,00 !
P Condenser walter } 10, 00 H 11700 H . 00 i 0 00 H
VoGround water ; OO0 H 0, 0 d .Jn ! 0. 00 H
%%%““%%%%%%**%%%*%%%%*%%%*%*%%%%%%%%%%%%%%%%%*%%ﬁ%%www%%%%%%%%¥“%%%%%%%%

2. NON-HVAD SYSTEMS {ANNUAL NON-HVAL OFERATING COST = FETR,997)
1. NON-HYALD ELECTRICAL ENERGY USE

Lighting kw: Docupied = 22.8 kwy Unoccupied = 5.8 kw
Misc. kw s Oocupied = GO0 0 kwy Unocoupied = HOGO. 0 kw
Ooher bw y Oocupisd = 0.0 kwi Unocouplieds = 2.0 kw

. DHW 8YSTEM (Mot uwtilized in this svstem)
%%%%%%%%%%%*%%%%%%%%%%%%%%%%&%%%%ﬁ%%%%%*%%*%%%%%%*%%%%%%%%%%%%%%%%%%%%&%
.o FLEL COBTEH (ERAND TOTAL ANKNUAL OFERATING CO8T = FERTE, G210

1. H Fer i ool Po»2. OTHER FUELS Unit Cost
SLECTRICAL | Oooupied | UNoCCUpR i@ b o i e e e e o o e i o i
FRERBY USE | (Fwh) (% / bwib} i Natural Gas rmsa F/therm
e varee avee s send b Sobch Saee Seess Lotse Seben Sbomk ganmt St SibKS O S4bim Voo LeRiN hmen Siomd dsm Sedd srefd b LHI e GhSS oAbl Se0sa SRS P00 THRLE eRSS SLase Hhomw : % »Ll ) 1 {‘3 1 1 5} ,‘:‘ & _]r- i,’ L; . :3 B ,‘_; & ';_
Compressor | 0. 0850 0, 050 mifa F/1b
Resistance | 0. 0350 H 0, 050 {Remote Hesabting nsa FAMBTU
Imductive : ) H . D50 tRemnote &mmslﬁm nde FMETU

LR Opane
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COOLING FLANT
Jeby Mame ¢ COF BUBDON Z2/74F STDOAD 8YS Date 3 1 13538
Building Nam@ ¢ OF @LBSUH“TFJET 274 FUT (Domplex) Berial Number:
& Mams 3 LIRORS IL FERMI, User Defined &011 ?Pf'j-::n o
Bim | Binm i Ferimeter Cooling Flant :
Tempi Howrs 1Coil Load Imput Cost i
(F1 1 hrdve | MEH Fl v :
oes Shazs mRte eres naet i SHES Oris NARS SHRS St e Sy b fene Fecos Sonis Sonts meees mens seerh e fnee Merh et eatn mren e $5i88 Shene ren moen enee 0099 C}{:""’"L !FZ' 1‘ ED ) E"F\ '[ Q:) "1~-——~~~.,.... it wnrte svvms cevne seve sovea o o amees Smsee s ket Srot nns et mebbn e S
20 25.9 -7 171. 46 221,
85 5.4 7 165.5 491,
B0 145, 3 1 J&l;& Ti71.7%
i 7 18467, 4

o ?.u ../
FHESLT 1530 EQT0,

270, 6

F e fon.
Sit

No Interior Zone Exists

&5 2E4.5 hwiw 145, 0 1970,
&HO 2E5.0 2300.5 1459 1860,
b 244.7 2447 .9 142.9 1748,

232,11

2EIFLE 140.2 1626,
2EEL. 9 157G 1577.%
2E04.5 134.7 1&>t"5(“
ERET7. BR.O 1874.7

i
B209.7 1293 i4it.2

aeals T n ot

2I7. 46

2EE.5

30 “1q“h

25 174.5 216Z.5  2he & 1108.0

20 122,04 ﬁ i4.7 1239 TERL &

15 78.1 20&ET. T 121.2 A473.5
Gé. 1 2020, 3 118.5 2TELE

oo TR

1972.8 115%.8
1925, 4 1i%.1
1878, 0 110.4
- 4.4 1868.5 109.9 K
Total Costs iﬁﬁu?Q 2
'~--**-~"~---*-""-""'~""*~'”—"”-*"""'—'~---""'“-'-"—'-“"“-UNULCUP.L‘E_D PERIGD"“"‘"'"""“"“"“""""""“""‘“"‘""""““‘""‘"‘““““""""”'
G0 4.6 BFQ2.0 170.4 128. 4
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8o A ETEELE 1460, 3 7RE.8
75 21GLE BETF.TP 156,11 1680.9
70 v b S50E.5 1852.1 2719.0
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S
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PEAt e, W IPRP,

2198.1

217.0
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L s
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7
2151.0 2489.9
2104, 0 EOTT 4
7
4

Al
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20569 1:u,ﬁ 1524,
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AE

7 ROOS. 8 1ig. 0 QTT A
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FERIMETER HEATING PLANT

Jeby Mame @ COF SURBCON 2/74F S5TDAC oYE
Building Mame @0 CCF SUBCONSTRULT 274 FUT

=)
23
§

Site Mame @ AURDRA,IL FERMI, User Defined

1 ant
Cost
v

Coil
L.ead

MEH

Bin
Hour s
b Ayr

Frimary
Chutput Tnpuat
MEH A

Bin
Temp
(F

i 1
L ¥
1 3
] t
i }
! H

RIS e e e B (R P LR O

4bear beres S4bee APets sassk BAINS Smia Shems MEMiS TEeis NEase bemst Fedes SeREE TEIES TEAES sevee Feive aberw bimen evE S Wb Sviim T Hhech SAIH SEe FeeS SRPRS S0set _..,_._....{L;{:[:}}Fx £ E: D F‘FF\‘ '{
AR I 2.8 1 L S 0.0 G, 03 .0
; =94 0.0 0.0 G0 0.0
Voras.E Q.0 0.0 . G O, 0
VRET.T 0,0 .0 G, 0 0.0
VORTDLE IRE 4 0.0 0.1 3 0
V2645 0 (I 0,0 G, O 0.0
VRS0 Q.0 0.0 0,0 Q.0
Vo244, 7 L0 0.0 0.0 0.0
VOREIZ2.1 0 Q.0 | . O Q.0 0.0
HE s Q.0 .0 0,0 0.0
VOEEY. H 0.0 0.0 0.0 Q.0
P28, i 0.0 0.0 0.0 0.0
P21, i 0.0 | 0.0 0.0 0.0
Vo174, 1 0.0 ) 0.0 0.0 0. O
Pole2.4 0 0.0 0.0 0.0 0.0
3 1 )
H ¥ ]
t 1 ¥
i ¥ i
¥ ¥ ]
] ] 1
] ] ]
¥ ] ]
P 3 §
] 1] 1
F ¥ t
1} ¥

: 78. D0 0.0 .0 0.0

10 44, 0.8 0.0 0.0 D4t

b’ 25, 0,0 0,0 0,0 3.0

e 12, £, 02 0.0 Cra b D, 0

~5 b 0.0 0.0 QL0 0.0

-& | 4, &6 0.0 0,0 0.0 0,0

Total Costs FO, 0
e o o e o o s e s e e e e e e UNCHO CLIF TED . FERT

Q0 14.6 1 0.0 | O, 0O 0.0 0.0

@5 i Eh.3 OL 1 e G0 G. 0

aa 9.3 1 Q.0 | 0,0 0.0 Q.

HOO2IB.3 0 L 0.0 Q.0 Qa

O o} EBT.6 0 0,0 3 0.0 G. 0 G. G

&% L 483,30 0.0 ) 0. 0 0.0 0.0

&0 1 SO0, 4 0.0 | 0,0 0.0 0,0

B5ESOo0 492.0 1 Q.0 Q.0 G.0 0.0

S50 447 .46 0.0 | 0.0 0,0 Q.0

45 1 422.7 1 0.0 | 0.0 .0 0.0

40 1V 41%.7 0 Q.0 | 0.0 €, 0 O, 0

I 5 R & B Q.0 Q. € .0 0,0

to417.4 0.0 3 0,0 0.0 0,0

POASER. 20 LT £, 0 Q.0 G O

H 7 i I 0.0 .1 0,0

i i oo 0.0 0,0 Q.0

1 ! 0ol 0,0 0,0 3, 0

H i 0o 0,0 0.0 Ga

H : O 0.0 0,0 .0

! ! oo 0.0 O, 0 {1, O

\ H O 0. et .0

] FOLOD

{1
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P T T e i e 3 B R i e e L et
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A

¥

L8 o e e e e s it s s s 4 st e s b S s o e

7 o e et e e e e e v e e e s s s st o e e e



ol

FAN AND FURMP COSTS
Job Mame s COF SURBCON 2/74F STDAL 8YH Date ¢ 11-20-834
Building Mams @ COF BUBCONBTRUCT 274 FUT (Complex) Derial MNum
Bite Mame @ AURORA,TL FEAMI, User Defined HO1LIT7B62.10

Him i Bin i Ferimeter Mo Interior Zone o ALl Pumps
Tempi Houws | Impuat i Ingput Cost
(Fr V0 hrdvre i kW : il F/ v

B T T ekt LR 0 I T 1 T e 1 1) L T

3
¥
¥
)
]
t

ELV I 25,8 0 783.1 1CG. T i 20,2 2hH.0
803 3 BR.A 0 7e.1 231.9 0 : 2002 59,9
= INI 14%.3 3 78.1 BHTLE i 20,32 &
a0 237.7 78.1 F28.1 1 ; 2 g3
Foor 2F0.6 0 Je. 1 1056.6 1 L 2 O
&0 Re4.T 0 7a. 1 10328 1 i &
H 1 ZEE.0 78.1 FRE.T A i 257,32
55 00 244.7 4 a1 2E5.5 1 i 2 A& 8
5 0 232011 78.1 PoH.T i 2 1
45 1 229.5 1 VE. 1 89%6.1 | i 20 . 2 5
40 1 23F7.46 78.1 FE7.7 | } 2.2 7
FE1 238.0 78.1 FE1.2 1 i BOLE 240, 4
Zo o0 21804 78.1 852.0 | i 20,32 220.1
25 4 174.5 1 FE. 1 &£81.4 1 H 2032 176.0
201 22.4 1 78. 1 477.9 d 20.2 235
15 3 78.1 1 78.1 T04.9 0 ' 20.2 78.8
1o A4é&. 1 8.1 180,01 H B2 44,5
301 25,1 9 78.1 Ga.0 i 20,3 AELE
3o 2.7 4 Fd. 1 49. 6 | i 20,2 12.8
-5 1 GaE 78.1 2402 i 20.2 &o X
~& dob 78,1 1i8.0 | ] LR I 4.&
Total Costs FIEZLE.9 ' ¥I1EE.O

!

e e o e e e e e e OO G TED PER TOD - — v ot o e
78.1 57.0 14,
78.1 141.7 Rh.
8.1 EBF.T 100,
7a.1 840, 7 217,
78.1 =

4
&3 S&3, 8.1 180%.0
&0 200, 78.1 1PEI.

v 482, 78.1 18982.0

78.1 1747.7
78.1 1650,.5

7.1 1618, 35 1
]
‘

447 .
422

1
t
H
i
i
:
:
]
t
1
I3
3
:
40 4 4175,
:
¥
1
11
i
H
l
H
3
E
1
¥
H

SN0 D b O id 4 4 O
SRR LIS NS

53 417.0 78.1 1628.2
B0 417. 78.1 16329.¢ 0

R

7a.1 1847301
78.1 1315.5
78.1 FE7. 1
78.1 L47.0
783.1 EFPH.Q

8.1 194,

7

g

gy
JEMRN I

R B A2 I RN B e

PR

165,

78.1 8. L5
Fa3. 1 82,4 Z1

¥R1988. 3
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COOLING COIL LOADS
Joh ¢ CCF SUBCON 2/4F STDAC §Y5 Zone ; Block
Building : CCF SUBCONSTRUCT 2/4 FUT (Complex) Period ; All
' Site ) AURORA,IL FERMI, liser Defined Date : 11-23-86

BIN TEWMPERATURE, (




COOLING PLANT INPUT POWER

Joh : CCF SUBCON 2/4F STDAC §Y5 zone : Block
B&ll&lng CCF SUBCONSTRUCT 2/4 FUT (Complex) Period ; All
Site : HURORA,IL FERMI, User Defined Date : 11-25-86
2561

P Ji@

G o

W 238

T

R 208 e




COOLING PLANT OPERATING COSTS
Jok : CCF SUBCON 2/4F STDAC 5YS zone ; Block
Buzldxng CCF SHBCONSTRUCT 2/4 FUT (Complex) Period : All
g Site : RURORA,IL FERMI, User Defined Date : 11-25-86

5 5 25 35 &
BIN TEMPERATURE, ()
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FAN OPERATING COSTS
J&b CCF SHBCON Z/4F STDAC S¥§ zone | Bisex
Buil xn CCF SHBCONSTRUCT 2/4 FUT (Complex) Perin& rll

Site : giR@Eﬁ IL FERMI, lser Defined Date @ 1I- ES g6
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FERMILAE CERNTRAL COMPUTING FACILITY

SUBCONSTRUCTION 2/74 FUTURE
OFERATIONSL. PERFORMANCE SIMULATION

FERMNATE  COMPARIBON SYSTEM NUMBER 2
TYFICAL FYL973 DESIGN
DE A UNITES WITH STANDARD F‘D""H-ME%‘S& AMD COTLS

12 NOVEMBER, 1986
AMALYSET: S.F.ERETH.OVICH

FERMILAR CONSTRUCTION ENGIMNEERING DERVICES



BYSTEM INFUT SUMMARY
Job Mame : COF SURCON 2/4F 19758 SYS Fage 1
£

i j .
Building Mame @ CCOF SUBCONSTRUCT 274 FUT (Compleas Date
: AURDRS,TL FERMI, User Defined . &HO
GF humiv is 3 Cumling Hﬁd Hea finq vifﬂma

)
ﬁ QIH HﬁNDLIMh EVSTEM=
1. PERIMETER TERMINAL TYPE @ CONBTAMT ”ﬂLMME
Bupply fan type @ Backward inclined or airfoll
Supply fan total static pressure = 3,00 in. wg.
A retuwrn Ffan is nobt used.
gsign supply air= 144000 cfm & 52 Fi
are cooling terminals used for heabting
A o economiEer is not used.
Ie a ventilation reclaim device used S0
gre ventilation air dampers closed for unocoupisd periods T ONF
BREFEREREFEREEFARERFRESRF S ENR B AR B EEXFRELRERREERRRA RS LR ERFFLREFERERFRERE

B. HEATING PLANTS
1 . FERIMETER PLANT @ ELECTRICAL RESIBTAMNC
Is hydronic heating used 7 JN>
FREERERERERRFRBEREHARE R R LRI R AR AR AR LSRR R F L AR E AU R R R ERREREFRER ARSI EERREREE W

v

FHO ofm

”~
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SYSTEM INFUT SUMMARY

R YN wd

Joby Mame ¢ CUF BUBCON Zr74F 197 BYS

Building Mame @ QOF SUBCONSTRUCT 2/74 FUT (Compl

Gite @ AURORA,IL FERMI, User Definsd

Heope of Analvsis
C. COOLING PLANTS

1. PERIMETER PLANT @ RECIFPROCATING
Capacity & 835 F entering water =
FW/Ton & 835 F entering water =
Te hwdronic cooling wused 7 N

WATER SO

o

t Looling and Heating Svstems
EEFEBREERERRAFERAERR R EREEFE SRR U ESEF AR R H SR EFEREERE R LSRR RS R

o
o ool l

240,00 tons

Ta hot gas bypass used P <Y> 3 Minimoum pe

Te condenser performance altitude

adjusted

.95 kw/ton

grcent unloading

T LY

Is there one compressor per condenser circuit 7 oSy s

Are compressors cycled TOINE

Heat sink type @ Open cooling towsr
Minimum entering water tempsraturs = 35

Is & hyvdronic economizer used T INx
HEEREEFAEERFRFEAFERAB XL FAREREEF R ARLERF S H R AR XL RF S LR REEF RS RE AR R ERF R

D. FUMPING S5YSTEMS

PRl e

= 320 A

i H FERIMETER
i System } dT, F -~ | dPF, ft wg

i Chilled water J 0,00 |
i Hot walter ! 0, 00 H
t Condenser wabter ! 10y, O H
U Grownd water H 0, 00 H

0, 00
0. 00
117,00
QL Q0

H
EH
5
t

a7,

F o1 odF,

QL O0

:
i
H O.
3
!
t

i 0.

1. G0

'
1
00 :
'
i
]

GO

1
3
)
1

L wg

Oy, 000 H
G. G0 !
O, 00 !
. 00 !

.

Pl EREFERRFFFRAREEENEERDEEEHFEREAERR SR ER AR ERE R AR AL ERERRBERERER AL RSN E

E. NOM-HVAC SYSTEMS
1. MON-HVAC ELECTRICAL ENERGY USE
Lighting kw: Occupied = 29.48

Misc. kw g Occupied = HO0. 0
{ther kw ; Jocupied = 0.0

2. DHE SYSTEM (Mot wutilized in this

kwg Unoccupied
kwy; Unoccoupied

Hi

i

bwy Unocoupied =

syatemnd

....\:!.

Lasle e
O, 0

R ko
Lo
biw

ERBEYULEERLFERLEFLEREREELERREE LR A EERRTREEE R DR AR ERHE AR EALEEEF R ERREE TR R LR

Fo FLEL CORTE

*1. ; FPeriod :
ELECTRICAL | Occupied | Unoccupied
ENMERGY UBE {(F/why {5/ kwhid '

LS00 H
REV1IS B O, Q50 :
] H

0, 050

Compressor | 2L QD
Resistance | U,L

1

13

Inductive Cry (0

2. OTHER FUELS

IiMatural
Fuel 01
IFropane
iRemote
iRenote

VI-30 -

Gas

1

Healting
Conling

i Unit

1 nsa
H s a
i n/a
| r/da
] nsa

Cost

FAfherm
FAL S gal
F/1b
F/METL
FAMBTU



TOTAL BUILDING ENERGY SUIMMAEY
s OOF @ ﬂ-s ON 274F 19755 BYE Farioo
ey o -

i
UBDONSTRUDTY 274 FUT (Complex) Tone

5 o,
“URTH&,IL 5 ERMI, User Definsd Seri s
£

Site

Date

; T e

EEHERHERREFEFEEAR AR EFFFER AR R A ERFERRAEREARFRE AR E AR FRFES
HY AL ENERD %nﬁual Energy or Fuel
nits LOE RUF

Lomhaﬁw t ’i’v". Consumed {1000 BTLD
Electric (oo 446044 FROEBL kwh v 1046822734 F14297]

Electric {(Unooo) 120 1625804 kwh/yr 18859329 5548874
Matwral Bas O O thermssdvr 3 G
Fuel 31 L O U.8. gallvr 0 8]
Fropaneg QO lb/yr 0 0
Remote Heating O MBTU vr 0 G
Remote Cocling O HMBTU v 0O ]

HVAC Total 1273354 ERE41E6E 8471841

o
e

-
K™

NOMN-HVADL EMERGY
Electric (Qco? FRE13Z 1@}H$€? kuh /vy 22855101 &7 ZAG5EE
Electric {(Unoco) 17&484 RE29671 kuwh/yr 40944185 12045768

NuﬁwﬁUﬁC Tmtal ”"4???

G and Tatai 4ﬂ£?31 —:rqnqu SFGEELEL

Total /Bg.Ft. 13,83 F136. 40 FR2.82

VAL Summairy:
HVALD Total Cost = A4.28 F#/80.FL. Avr
Fl 68 % of Total Cost
Total HVAD Electrical Energy = 85,57 kwh/8Bag.Ft. /yr
= F1. 65 % of Total Electrical Energy
Mon—Electrical HVAD Energy = -3, 00 4 oof Total Energy

Hwh = 11600 BTU RUF; 3412 BTU RIF
therm nat gas = 100000 BTYU RUF and RIF

U2, gel il = 138700 BTU RUF and RIF

Imp. gal oil = 1&B0OO0O BTU RUF and RIF

Ih propane = 21480 BTU RUF and RIF

I o

LI = Resource utilization factor (Bource valuel
RIF = Resgouwrce impact factor (Foint of use value)
Mk = 1000 BTU Mw

METL = Million BYL

VIi-31



SNMUIAL OFERATING COBTSH
Jobr Mame HH“CN BAAF 19758 BYS
{nlld}nq Mams 3 O SUBCONSTRUCT 274 FUT (Complss: Date 2 d
Site 3 AURCORA, TL "Hlﬁ User Defined &HLTWQh?nP
"‘::Etmé' C‘!*? Aral “,:"*2‘-.-3"1-: t Coo 1Jf”tCi and Heati nog Systens
HHEEEREFEEERSLEREEEAERRE ALY DR R A AT EERALES B LR R F IR R R ERE AR
f. AIR HANDLING SYSBTEMY {ANNUAL. FAN OFE
1. PERIMETER TERMINAL TYPE @ CONSTANT 3
Supply fan typw 1 Backwaird LHLllHEd o airfol
Bupply fan total stetic pre
& return fan is not used.
Design supply airs 144000 cfm & 52 Fy Vent. airs DEAED ofm
Are cooling terminals wsed for heating 7 <v¥>:
An goonomizer 18 not us

s

FHERXEEEE R EE
FATING nﬂ%T = #4045

i
gurse = Z,00 in. wg.

A Tu 0
Is a ventilation reclaim devices used 7 N>
Sre ventilation air deampers clos

Pofor wunoooupied periods T OON>
REREEEREEEEEERELEERRAEERRRRERARER LR AR R AR LRE SRR AL LR ERRERR SRR LR FREL S
B. HEATIMG PLANTS {ANRNUAL HEATING PLANT OFERATING COST = F0)
1l o PERIMETER PLANT @ ELECTRICAL RESISTANCE
e hvdronic hesting used 7 <p>
HEREREREEFLEEEREERERFRERRERARR AR ERERRFRE B AR B ERRF RS BEELRARERRBRREREREREES
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AT ING

Pﬁq& =
128

178620

Jobh Mame COF BURCON 2/74F i?l

Hui?ﬂ;nq Mame 3 CDF SURCONSTR 24 FUT (Complex) Date

Sites @ AURDRA, TL FERMI, User ired

Soope m% Aralvsis 1 Cooling and Heating Systems
HHRERUEEEFEEEFEFERERERRFF R B EREREFFE LR S FRHHEHH R F RS E W00 E %5568 & &%

C. COOLING PLANTS (AMMNUAL. COOLING FLANT OFPERATING COST = FPT 060

,r

(‘1’-. £
i

* ¥

*1. PERIMETER FLANT @ RECIFROCATING WATER COOLED
mem ity @ BE F entering watsr =  240.0 tons
El/Ton @ 85 F entering water = Q.25 kwdton
Is hvdronic cocling u&ed TOANF
Ts hot gas bypass used P d¥> 3 Micimum oeroes
Is condenser performance altitude adiusted -
I there ane compresscr per condenser cirouilh P 4Ys

Are compressors ovoled TOON>
Heat sink tyvpe : Open cooling bower
Minimum sntering water tempsrature = 385 F
Is a hydronic sconomizer ussed 7T OM>»
ERRHEFEFEREFEAESEFAF AR SR RR SR E I E IR A AT R AR YT A B RN B R AR RN ERE R B A XX FAEERFRE RS S
D. FPUMPING SYSBSTEMS (ANMUAL PUMP DFERATING COST = ?,229
H FERIMETER !
Syustem ! v, F I § S O T B
Chilled water ! 0. 00 : Q. 00 H i
Hot water ] G, 00 d G, 00 ] 0,00 ' G OO
H H : d
) ) i 1

=t whlosding = 30 %

k]
H
1
]

Condenser water 10, 00 117,00 r, 00

Ground water H O, 30 H . D0 H 0, 00 : 0, 00

HEREREERAEREEFERERHE SRR IV ERSHAF AL RA AR F A AR EEEE A ERBE SR DB E R R L LR E RN B SRS

. NON-HVYAD SYSTEMS (ANNUAL, NON-HVAD OPERATING COSBT = FRAT4 997
1. NMON-HVAC ELECTRICAL ENERGBY USE

Lighting kw: Doccupied = 29. 8 kwe Unocoupied = 2H.8 kw
Misc. kw : Qooupisd = HO0.0 kwy Unococupied = HO0. 0 kw
Other kw ¢ Oococupied = U,. kwe Linocoupisad = 0.0 Hw

2. DHE SBYSTEM (Mot utilized in this syvstem)
BEFEERFERFERRERREER SRR ERAEALE RS EL LR R LR RS E AL S B L ERFREAEERBR AR R ERERERERE
F. FUEL COSTS (GRAND TOTAL ANNUAL DRERATING COST = FLOD,EEL

: Feriod iorEZ. OTHER FUELS
TRICAL 1 Oooupled | UNOCCUPL @D 1 o s o e e o e o e i e o
EMERGY UEBE t (F/kwh) (F£/kwh) 1 INatural Bas n/a #/therm

e <rese e sa410 Ree tate ivee. Aot SoPo Srom i S Sion SR BEE SR PEVIE TEBF Shecs Neven sers s Seee Se4En BeERS bnkne SePAS SeRRe SeFI AR Hitbe FerRs bheis bt Secte oot : i': ey .I. n i j.
Dompressor | - SO H 0, 050 i

Fesistance ! n,n“n i O, Q50 P iRemote Heating
Inductive ! £, D50 H rh. CHEG v iRemots b

i

] mAss F/U.5.gal
Propane i nsa $/10

: nda F/AMETU

i

mda FBAMETU
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g COF SURCON 2/74F

) 1
§ '
Tempt Hours [Coill Load In
t 3
] !

o i S4vee S0444 1oMR Fesen Hate 450 110 VS Sresa Gsov RSP SRPRS ERPLD G4 GRS 400 NAEL SRLRR S0 S FVARS UNln. mHATS S5 berbn din ohbie ... P 'Lj i\i G C‘ [: L} F

14.6 APEAL.D
Th, 3 3 =
@? A S807.1 £

2734.4
BEGE. 0
2EF2. b

ﬁ&ﬁ 7

M ” a
& i’ﬂ f.: « b}

Mame @ COF SUBLDONSTRL
ALIRORA , 1L, FERMI,

Ferimster Cooling Flant
prut
ki
brtse weres v S49ms eaan seeve reses mawe SHnen Sars Mats SH8N Sabte o S manse more 10008 .........-..(3{.— [;L“.. I E‘T’) F é.

P 297E.1 218.0 281.3 |
L L | 210,14 5.9
L 2824.4 204§ 7
Pz 199. 6 8 i
L 2679.4 194. 4 7
D 2608.6 18%. 4 ZE04.7
P 2EEE.0 185. & 2366, 1
P RHOR.E 181.8 2224.7 1
10 245R.6 178.F 2068.9 1
51 2405.Z 174.9 2OOT.LO
& 1 2357.8 171.5 7
2385 | 2310.4 168.2 2t
218.2 1 2263.0 164.8 1797.7
174.5 | 2215.6 161, 4 1408.2 |
22.4 1 2168.7 158.0 967.1 |
78.1 1 2120.8 154. & 6039 |
46,1 1 20735 151.3 T48.7 !
25.1 1 2ORé.1 147.9 185.6 !
12.7 1+ 1978.7 144.5 ?1.8 |
6.2 1 1931.3 141.1 47.8 1
4.6 | 1921.8 140.5 T2.%
Costs $2B088.9 |
23
1

216

(1

5

¥

I

t

:

;

t

1

i

:

i
447,é i 24597 =
7o DERELE 0 &
7o B2345.5 7 0
: SE2F8.5 A Z
i FREL. 4 7 &
d 2204, 1606 4
H BIDT. 3 157.2 26488
2E2.8 1 21102 133.9 1245, 2
165.7 % 2OAHE.2 1N0.G 13473
6.5 1 20161 147.2 7o8.7
3 19469, 0 143,88 Edb.
2.5 1722.0 140.5 AF7.T
2.1 1912.5 139.8 1475

: 1 T
Cost H
FAyr H

e e
.ot 158,

-8 ETR.0
b 101005
4 2135.3
i R S )
I 41&“n?
)

i
F4EAFTL. 2

‘¥ ] T o o s e s e i v s et s s i st s S o S e s s

"‘) E:.F‘F‘\' E'C]D.._ 4ot a5 st i b 10 betn e e et Sera S s 4 $Red o0 Seb b e e ot 400



Jeaby Mame 3 O
Building Nam
Bite Mame :

Bin | Bin
Teamp ) Howrs
'

{3 b A v

O
-
—éy

Total Costs

G0 id.4
855 36,3
8 G0
75 21503
70

&5

&G 3
Fiha 482.0
50 447 . &

. o
4% 22,7

1
¥
3
i
;
!
:
t
1
!
!
!
1
¥
40 1 4137
D 417.0
{417.4
395,32
D OEEA.D
i
i
H
!
!
;
1
t
]

IRy 5‘

anndall w

165.7

v
fd

Total

CF SUBCo
& ¢ [OF

AURDRS, T

0,10
0,0
£, 00
.3
0.0
0.0
0.0

0.0
[ I

0.0
0.0
0.0
0.0
L0
OO

0.0
.0
0,0
0.0

Q.0

H 0.0
{ a2
H S0
H 3,10
} 0.0
H 0.
: .10
H 0, 0
H 0, O
H G g
H i, O
i Cha 3
H iy, O
- £, 0
; 3,4
: G 0
H 3,0
: Ga. 0
H 3.0
H 0.0
!

0,0

FERIMETER HEATIME PL

M OZ/4F 19758 BYE

—d

4= (]

R

BUBCONSTRUCT 2/4 FUT {(Comp]

L FERMI, User Defined

Frimary Flant

Output input Cos

MEH FW %/

0.0 0,0
0,0 .0
.0 0.0
0,50 0,0
0. ¢ 0.0
0,0 0.0

0,0 0, &
3, O G, ¢

0.0 ),

P
Y et

O, O Q.0
0,0 0.0
0,0 0.0
0,0 Q.
0.0 0.0

¥
1
i
H
H
!
)
H
H
1
i
1
)
H
¥
H
i
1
1]
]
1]
]
H .0 3,0
H Y, O 0.0
H 0O 0.0
! 0.0 0,0
: O, 0 0.0
H 0.0 0.0
! .0 D00

e NG CUR TED

! .0 O.0
! 0.0 0,0
: i, O, 0
! 0,0 O, 0
] L0 0,0
! 0,0 0, O
d 3.0 0,0
i 0.0 Q.0
H G 03 0, 1

} 0.0 Qa0
H (SN 0,0
! 0,0 0, 0
i 0.0 0, 0O
: G.0 (EE
; 0.0 G.0
: 3.0 G0
: L0 0,0
H e O O,
! et 0.0
H G, 0 0, O
; b £ 0.0

v

0.0
0. G
0.0
.0
. O
(AR

0.0

0, 0
0,0
i:) - {:)

0.0
Q.0
O, 0
i, 0
0, 0

0,0
0,0
0,0
0,0
O, 0

0,0
FO.0
FER
0.0
0, O
0.0
0,0
0.0
0.0

O, 13
0.0
0.0
0,0
0.0

a0
I
O, 0
0,0
0,0
3, 0
GL 0
Y. 0
3, 0
0, 0
FO.L0

<) Herial Mumbers

L LRSS O

et scss abem bease Peats rrees stbee rerse abins sevas sram seam 2eme C] C‘ E‘ u F:' j: E' D FZI EF,: I G D s ke a0 <ot rosn e e Sy P04 oA 484 400 PR €546 BUN OB S0t SUNRD M4k SLS e s S0

£7ETT) o ot ot e e e o o i o
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FAMN AND PUMP COBTS
Jon Mame 3 COF SURBRCON 2/74F 192735 8Y8 Date s
Building Nams 3 LCOF SUBCOMSTRUCT 274 FUT (Comples) Barial
Site Name 3 AURORA, TL FERMI, User Defined A0 ITRLE.0

Hin i Bin | Ferimeter Fans | Mo Interior Zone | All Pumps
Temp! Howrs | Input Cost i H input Cosl
(Fy 1 hr/ye | Kl ¥/ yr : : kb e

et ant s b ekt et Woth 227 Sk vt e e eRe e e R s S ke S i b e A 54 S RRR Srae AR AP ARET e e [:) E: {:‘ LR I E‘.. I8 }.'E: F( I [_'} I e Ty

LV i tan.y | 1 21.1 272
8% | H A7E.E i 1.1
830 i : AERO.8 i 2141
' i 7 P17 0 i 21.1
i ; 7 1267.% : 2ia.1
i ] 7 E2EFLE i al. 1
: : 7 1i94.8 | i 2i.1
: H 7 11465 | i 2341
PO2E201 0 A7 1087.5 1 : 21.1
VO2E9.S FE.T 10753 4 : 2i.1
PRI : 5.7 11155 4 i 21.1 ”“Hng
P 2E8.5 0 BI3.7 1117.5 ! 2341 251.3
P E18.2 1 H.7 1028, : i 21.1 28%.9
i 174,85 | 9A.F 817.6 1 H 211 1?3=$
i 122.4 | FELT SFILE ! 21.1 129,
i 8.1 1 .7 TES.7 H 2.1 &L.b
i Lb.1 0 PI.7 216.0 0 i 21.1 48.4
o 25010 F.7 Vi7.46 i 2141
LU 12. i 2 9. i i Ei.1
-& 1 TR 7 A i 211
~& | 4.6 7 21.46 1 i 2ia.1 4.8
otal Costs F14&65%.1 1 i FREGLH, 2

e e o o e IV TED PR T Q) o o e e

900 4.6 PE.T 8. 4 1 i 1.1 13.4
8% 1 EH.E 0 FELT i70.1 3 i 2i.d 2g. 2
= IR F.E 0 c}‘""f. 7 4655 0 : 2i.1 1044
TE oL 215,35 7 tong.g | i 21l.1 &H.8
oo EE7.6 00 7 1678.5 i 21.1 8
&5 0 46305 3 7 2170.8 1 : 211 48841
&0 1 SDo.L 4 ) 7 44.6 3 ] 2i.1 SRT.2
S50 48200 7 2288.4 1 H 2i.1 507 .8
H5o 00 447,46 HeF 2OP97.2 1 ! R 471. 46
45 1 422.7 PR 1280.46 | i 21.1 445, ';.
N B T BE.7 12384 | i E? - } AT
I s % Ea.7 1953, i i 2i.1 4759, "'
Po417.4 G9E.7 1955.7 1 : IZ.’{,.}. {43E%.8
I 4 T PE.7 18E3L.7 H A2l 4164
P ESL.9 G9ER.7 1578, % i 21.1 S04
i 282.9 1 BE.7 1184.3 4 i d1.1 2hE.E
! 16857 ) FERLT Fihhod | H 21,1 174. 4
51 FEHLE a7 401.2 1 21.1 ”3.L=\t
S ! : ‘ Zi.1
i ] i o A §
i i : ! i
: i
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COOLING COIL LOADS
Joh i CCF SUBCON 2/4F 19758 SY§ Zone . Block
Building | CCF SUBCONSTRUCT 2/4 FUT (Complex) Period | A1l
§ite ! RURORA,IL FERMI, liser Defined Date 1 11-23-86




CODLING PLANT INEUT POWER

Job ¢ CCF SUBCON 2/4F 19758 S¥§
CCF SUBCONSTRUCT 2/4 FUT (Complex)

uxi&:n
Sife

gﬂﬂﬁ

Rk, 1L FERMI,

liser Defined

Zone . Block
Period : All
Date : 11-23-86

3 & '
TEMPERATHRE, ()
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COOLING PLANT OPERATING COSTS
Job : CCF SUBCON 2/4F 13798 §¥%
. CCF SUBCONSTRUCT 2/4 FUT (Complex)

R4, IL FERMI, lser Defined

zone |

Block

Period . #ll

Date : 11-23-86

=
A m B

L]
. L

Fo ]
. e

!
et K200
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FAN OPERATING COSTS

Job ; CCF SHBCON 2/4F 19735 §Y¥5 zone . Block
Building . CCF SUBCONSTRUCT 2/4 FUT (Complex) Period | All
Site | AlRORA, IL FERMI, User Defined Date 1 11-25-86
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FERMILAE CENTRAL COMPUTING FACILITY
SUBCOMNSTRUCTION 2/4 FUTURE

SYSTEMES LIFE CYCLE COST ANALYSIS
ARND PAYBACK CALCULATIONS

12 NOVEMBER, 1786
ANALYST: S.F.KRBTULOVICH

FERMILAE CONSTRUCTION ENGINEERING SERVICES



FERMILAB CENTRAL COMPUTING FACILITY

SUBCONSTRUCTION 2/4 FUTURE
LIFE CYCLE COST AMNALYSIS
FOR
DESIGN BASIS SYBTEM
DX AC UNITS WITH FREE COOLING ANMD FOUR STEP HI-EFF. COMPRESSORS

12 NOVEMBER, 1986
ANALYSET:  B.F.ERSTULOVICH

FERMILAR CONSTRUCTION ENGINEERING SERVICES



FROJECT MAME : COF SURCON 2/74F DESIGN 8BYS
ANALYBT : HBLF.ERBTULOVIOH

COMMENTS 5 S5E000

ESTIMATE YEAR : 1986

COMHMISSI0ON YEAR s 1984

LABT STUDY YEAR g 2008

##%% MOMN-FINANCED CABH DEBITE/CREDITE #xxx
YEAF AMOUNT
19284 328000, 00

wa¥¥ FIMNANCE INSTRUMENTS #¥x#

MOTE i FRINCIPOL ( 19846 EBT.) = # QL 00
{ O EST.) = F Q.00

INSTRUMENT = NOBME

NOTE 2 FRINCIPAL { 1986 EBT.)Y = ® 0. 00
{ QO EST.) = ¥ Q. OO

INSTRUMENT = NOME

#H#% FUEL COBTS ###%%

19846 EST. OF FUFL 1 = & 42315.00 (ELEC.)
2 = G, 00
I o= F O, OO0
#%%¥ MAINTENAGNCE COST #%%#®
1984 EST. OF MAINT. = 2000, O0

w#%% DIBCOUNT/INTEREST/ESCALATION RATES *¥¥x

FINANCE % ESCALATION %

;{' et i N ot o1 st B Srben FoRee SEaLe Suvae Shete Soven e 25020 S 444R% nbin AR o SOmD KD S48 4RSS 0008 £ BOS THI AEER S0 0k AV S1LHS S VAARD SRS RS AStpe TR SO0 s ShetE
YE&R DIsc. LOANL L.OANZ FUELL  FUELZ2 FLIELXE MEIN.
1986 0,00 Qo OO0 0. 00 0. Q0 0,00 QL D0 0,00
1987 T a0 Q. 00 0, OO0 8. 40 GO0 OO0 Q. 00
1988 790 o 53 0. Q0 8. 40 3, Q0 .00 .00
1989 7.0 Q.00 2,00 8. 80 O 0 . Q0 .00
1590 7. F0 0. 00 0. 00 8. 80 0, 00 0, 00 G 00
1991 7. 90 0O, 00 01, OO0 8. 80 0, 30 0, 00 F.00
1992 TR0 g 0 0, 00 8. 80 Q.00 0,00 Q.00
1993 TR0 Q, 00 0, QO a. 80 0. 00 Q, Q0 Q00
1994 7.90 0, 00 O 00 2. 80 £, D Q.00 F .00
1995 7. G0 0, DO 0, 00 8. 80 0, Q0 3, 00 2,00
1956 T F0 O, 00 0. 00 8.80 .00 0, 0D 900
1997 TR0 ), ) £, O .80 0, Q0 0, a0 Q. 0D
1998 T T0 0, D0 0. 00 o, 80 0, 00 Q.00 .00
199 TG0 Q. Q0 0, Q) 8.80 0. 00 0, 00 ALY
OO0, T F0 0, 00 0. 00 8,80 O, 00 0, D0 Q.00
20 7.0 0, O 0, 00 .80 0,00 0, OO Q.00
ROODD 7.0 0, OO0 0, 00 8. 80 0. 00 Q.0 .00
AO0E 7 W PO O, Q0 0, 00 8. 80 {3, Q0 O, 00 G a0
S04 P AN Oy O 0, D0 8. 80 0. 00 0. Q0 G 00
2005 7w T 0, Q0 3. Q0 8.80 O, Q0 Ch, 30 Q.00
B0 T.90 O, O 0, 00 8. 80 0, OO O, O 5,00
207 7. 90 0, 00 Q.00 2. 80 Pty 0, 00 g, 00
2008 7. T O R O, 00 g.80 000 0, QU G O
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FROJECT MNAME
ANALYET MNAME

COMMENTS

YEAR

LAEH

MORT. 3
MORT. 2
FUER L
FUEE. 2
FUEL. =
MEBTRNT.

YEAR'D

LM

FLEEL 3
METIRNT.

YEAR'S

(i

YEAR

AL

MORT. 1
FMORT. 2
FUEL 1
FUEL 2
FUEL 3
MBINT.

YE&AFR 'S

CLIM.

LINIFIED

P oHE OB i

[

1o LA .
di &
] W W

oW B oW W R B

®

*

FRESENT WORTH

2CF

ax  ex mp

BHEBO0O

1986
SREO00, O
0, 00
O, O
e 00D
0, 00
Oy, O
O, O

BRG0G0

10

£ CH
G, 00

O, 00}
104,08
H&584 ., BE

H&E1030.

"‘\ I—"

1996

vt an bane vemst wrsts Sibbe Shem bk dhnse

0. 00

O, 00
OO0
215,28

0. 00

0. 00
2R13.81
HFA28.7Y9

1202438.735

SUBCON
LFLERSTULDVICH

LIFE

2/4F

1987
0, 0
0 030

s:: ele
o B33

HFE0OGH, Q0

3, M)

HE01EH. &8
0} o T3
Oy, O

-"1 ""'IL.
2125.,50

H7144.18

F2R174. 44

1og7

0. 00

), 00

), O
ATT7EH.93
0, 00

G, 00
RABGLL QT
T2, 01

12732450, 75

EYTLE

DESIGEN

aye

1988

0. Q0

O Oy

0, O
HEBPE,Be
0, OO
OO0
B4, Y

HOHEPEA . HE

1993
. T
3, 00
e O
HO56H1 .01
T3, D)
0y, 00
BL47.1 4
L7708, 17

FREAHE. &2

1998
0. 00
£, 00
0. 00
68341, 26
0, 00
0. 00
225887
TOLOD, 13

13475050, 88

VI-42

CO8T wxes

1989
0, 0
. Q0
O, O
EaRA18. 47
£, 00
e, £
FOAL. T

e Eve Lol
LERAE0 . D5

e

TRe41%. 12

£y, 0D
0. Q0
), O
b&L07 .86
Gy D
i1, Q0
2169. 0%
HB2TH. T

1064 15%., 30

0, 00

0, O0

« O
68911, 30
0, OO

0. 00
2281.90
F1193.20

[ R —

1414244, 12

1FY0

03, 00

HHOTEQ. S

FAALN EL

P ]

199n
O, 010
Qnﬂﬁ
s
éwm;@,ﬁf
0. 00
0, )
2191.17
&LHBRHO, 44

1133010, 00

2000
O, D0
0, GO
0, 00
&P48&, 09
0, 00
O 00
230516
F1791. 25

L

148663538



CAasH

ORT. 1
MORT. 2
FUEE. 1
FueEe 2
FUEL =2
MATINT.

YEOR 'S

CurM.

YEAR

CASH

MORT. 1
MORT. 2
FUEL 1
FUuglk. 2
FUEL =
MAINT.

YEAR 'S

LM,

W H e

*

oW oW oo

200

(LA R A

O, 00
0, 00
O, Q0
TODLG ., &%
0. 00
), 00
2328, 466
T2E94.7E4

1558429.75

2006
0. Q0
<, 00
Q.00
TIEQRL . T
Q.00
0,00
2449 .80

e oo et fmtte Sy ot saste Serte e

B T

coens it e s g Pt ren s 2ot

1929626.88

2002
0. 00
O O
O 00
TOLED. 11
0. Q0
0, 00
ZEB2., 40
FERQOZ2. 51

1631432, 25

2007
0. Q0
G, 00
0. 00
TrHAA. 1A
0, 00
Oy, 0
2474,.78
FEHIZ20.95

rote et datun Bapte Shome pirst Shodn seesh Seoes

2O05747.88

2003
O, O
0, 00
0, 0
71239.41
0, G0
G, 0D
235376.58
7ELLS. 78

1705048, 00

200H
QL 00
0, Q0
0,00
74260, 45
Q. 00
£, 00
200,01
Ta7H0.47F

2OEAN08. 38

BO0g
0. D0
3, )
0. 00
7I18EE. &2
0. GO
G, D0
2800, 61
4234, 23

1779282, 25

2009
e OO
Q. QD
0. 00
0.0
0. 00
0, 04D
0, 00

oret covim Sores besss s s ohess vera darme.

[

2082508, 58
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2005

0,00

O, G

0, 00
TR243E2.79
0,00

0, OO
425,08
74857 .87

1854140.12

2010
O 20
0. 00
O, OO0
O OO0
G, 00
0. Q0
OO0
O, OO0

2082308, 38



FERMILAER CENTRAL COMPUTING FACILITY

SURCONSTRUCTION 2/4 FUTURE
LIFE CYCLE COST ANALYSIS
FOR
ALTERNATE SYSTEM NUMBER 1
DX AC UNITS WITH HI-EFFICIENCY COMPRESSORS

Z NOVEMBER, 1986
ANALYST: S.F.KRBTULOVICH

FERMILAE CONSTRUCTION ENGINEERING SERVICES



FROJEDT NAME s COF BUBCON Z2/74F B8TDAC
GNAEYST § S.F.ERSTULOVICH
COMPMENTS : SH4000

ESTIMATE YEAR : 1786

COMMIBSION YEAR ;19488

LAST BTUDY YEAR p 2008

#¥%% MNON~FINANCED CASH DERITS/CREDITE ##%%
YEAR AMOUNT
1386 HAH4000, 00

w3 FINANCE INBTRLMENTS #%%x

MNOTE 1 FRIMNOCIPAL ( 1986 EBT.) = ¥
{0 EST.) = ¥
INGTRUMENT =

MOTE 2 FRINCIPAL ( 1986 EST.)
¢ Q0 ES8T.) = #
INSTRUMENT =

i
#

##%% FUEL COBTS eexs

19846 EST. OF FUEL 1 = &%
2 = ¥ 0. 00
B o= oF . O
#%%4 MAINTENANCE COST *#%#%#
1986 EST. OF MAINT. = #% 2000, 00

SY5S

Q.00
0, 0
MNORNE

O, OO0
Oy MO

MNONE

£ 103594, 00 (ELEC.)

#%%% DIBCOUNT/INTEREST/ESCALATION RATES *%x#

FINANCE % ESUALATION %

"/: aveie pne oo sonsa sb0on brise oovs srios daste pe bie dmont sevbs  See bosed mhees oo 4ot 4hind eb00 Sebee Seans b4SeS SeRES MERS Shees LAk S0 ERS Seom PO SAmts St <tek 544D ~Hen FRiRe St Someh Srerd Semts S0
YEAR DISC. LOANL LOANZ FUEL L FLELS FUELS MO IN.
19846 Q, 00 0, 00 0., 00 Q. OO0 O, 00 0,00 O Q0
19487 7.90 Q. 63 0,00 .40 0, 00 0, G0 P00
1988 7.0 0. 00 0. 00 8. 40 0. 00 0,00 QL0
1989 7.0 0,00 .00 .80 G, 00 0, 00 G .00
1990 790 0, 00 0,00 &5.80 .00 0,00 F .00
1991 TaF0 O, Q0 0,00 8.80 0O, 00 0,00 P D0
1992 7.90 0. 00 €, 00 8.80 0. 00 0, 00 7. 00
19493 7F0 . 00 Q. 00 2.80 0. 00 O . 0 F .00
1994 7.G0 O, OO0 0. 00 8. 840 0. 00 O, 00 .00
1995 790 O .00 a. 80 0. 00 0, Q0 7. 00
1996 7.0 0,00 0,00 B, 80 G 0 0, Q0 7.00
1997 7. 20 0, Q0 0, 00 £. 80 0. 00 0, 040 .00
1998 790 0. 00 £, 00 8. 80 . Q0 0. 00 G. 00
1999 TR0 0, 00 0, Q0 8. 80 O, O 0. 00 9. 00
2000 T F0 0, 00 . 00 8.80 0. 00 O, 04 9. 00
2001 7 .20 0, Q0 0. 00 og. 80 (.00 0. 00 .00
2002 7 . P 0, 060 O 00 a. 80 0. 00 OO0 .00
EO05 790 QOO0 O, 08 #g.80 0, 00 0. Q0 Q.00
2004 Ta 70 0. 00 0. 00 . 820 0. 00 3. Q0 .00
2005 TS0 0, QO O, 00 @.80 0, 00 O, Q0 .00
BOOH -ty O, 00 0,00 .80 0, 00 0. 00 9, O
2007 TR0 by OH3 Cha 00 7. 80 O, 00 0. 00 .00
2008 AR 1] £, O 0,00 . 8 0. 00 0, O 9., 00
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#a#% UMIFIED

FROJECT NAME
ANALYET MNAME

COMBMENTS
YEAR

CABH

MORT. 1
MORT. 2
FUEL. 1
FUEL. 2
FUEL. 3
MABINT.

YEOR'S
CumM.

YEA&R

CASH

MORT. 1
MORT. 2
FUEL. 1
FueL 2
FUEL 3
MATIINT.

YEAR 'S
UM

YEAR

CABH

MORT. 1
FMORT.2
FUEL. 1
FuEL 2
FLEER. 2
MATINT.

YEAR S

M.

W BB W e

H

oW R OW R R

#

oW oW B W W

&

FRESENT

COF

LI T 1

264000

15986
BR&HAOD0, OO0
G300
.00
O 00
O, OO
3, D0
0,00
SLA000 ., 00

S64000. 00

1991

0,00

OO0

. GO
107194.56
0. 00

0. 00
2104,.05
109298 . 60

PRETTEH,B1

1994

O, 00

3, O

0. t:) t:)
111740, 34
0, 00

0, OO0
221,51
1135953%.87

(4o0s serte smtes saes soqas smoss nse seren bive

1856157. 688

SLIBCON
B.FERETULOVICH

WORTH LIFE

2/ 4F

1987
G 00
0. 00
0, O
G OO
e 00
0. 00
O, 00
O, O

BHA4O00, OO

0. 00
Q.00

0, 00
108088, &7
O, 00

01, Q0
Z2125.50
11021417

1105991 .00

1997

0, 00

G (N0

0. 030
11267240
O, 00

O, D0
FR36.07
114908.47

14671066, 38

CYCLE

CosT

STDAC 5YB

1988

0. 00

0,00
.00
1045546, 51
0, 00

O, 00

2040, 99
10659751

H70397 .31

1993
Q.00
0. 00
Q.00
108990, 26
0. 00
. 00

2147.16

111137.42

1217128.38

0.00

0. 00
OO0
11361220
0,00

0. 00
2258.87
115871.08

17846937.50

VI-45

L%

1989
0,00
D.00
0. 00

105428.43
Q.00

O, G0
2061.79
107490, 273

778087.546

OO0

0. QG

O OO0
loaee ., 25
0. 00

0, Q0
21869, 05
1120468, 41

B0nd st e ase s setge e mane avien

0. 00
114559, 84
0. 00

Q.00
2281.90
116841.76

L g -

1903779, 20

1990

0,00

0, OO

0, 00
106707 .82
0. 00

O, 00
2082.81
108790, 63

H886478.19

1995

e OO0

0. 00

0, 00
110816.0%
O, O

O, 00
2191.17
113007.20

1447204 ., 00

2000
0,00
0. 00
O, G0
115515.41
0. 00
0, 00
AINGE . 1b
117820.,.88

2021399.88



YEAR

CASEH

MORT.1
MORT. 2
FUER. 1
FUEL 2
FUEE. 32
METNT.

YEAR'SH

LM .

YEAR

Case

MORT. 1
MORT. 2
FUEL 1
FUEL 2
FUEL 3
MATINT.

YEAR 'S

cuM.

o8 W W oW R W

WO B W OW R

274954735,

peinlah]
Gy, D
0. 00
O, 00
116478.95
Q.GQ
s le
Mgzanéé
118807, 60

140407, 5C

2008

O, OO

O QO

0,00
121418.46
Q.00

O, OO
2449, 80
12384827

L3

;002
0, D0
0. 00
O, OO
117450, 50
O, 00
0. 00
40
119802.,91

P

gy
2552,

2RH0Z10.50

RO07T

Q, OO0

Q.00

Q. l':) e

.a...a..#*-." 1 ) f... Sh]

O, OO0

O, OHD
2474.78
124904, OO0

e srraa mebem sebde s vt e ot

2B7444%,00

2003
0, OC
O, O
0, 00
118430
&, QO
0, 00
2ER74H.38
120806, 5%

FEB1L017.00

03, OO0

t:) « D0

« 00
u34qh-44
2, 00
Q.00
2500, 01

St st omeg e mnbie saren saret Soons omrad

52. 44

e it sy booms don chrit svotn orm Siven

1289

JO00401 .50
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204
O, 00
G
. O
119418.00
0, 00
G 0
2400, 61
121818, 61

orie a2 i e et dobes s sy chaee

2502835, 50

2009

Oy . 36
. Q0
0, D0
QL. 00
0. G0
0,00
O OO
O, 00

R

2000401 .50

2009

O 00
0,00

O, 00
AJ4J4 07
0. 00

O, OO0
2825.,08
12283@=i5

2628674.80

"y M)
D ) i’_'&
0, 00
O, 00
0. 00

FO00401 .50



FERMILAR CENTRAL COMPUTING FACILITY

SUBCONMSTRUCTION 2/4 FUTURE
LIFE CYCLE COST ANALYSIS
FOR
ALTERNAGTE SYSTEM MUMBER 2
FY1975 DX AC UNITS

, 12 NOVEMBER, 1984
AMNALYSET: B.F.ERSTULOVICH

FERMILAR CONSTRUCTION ENGINEERING SERVICES



FROJECT NAaME : CCF SUBCOM 2/74F 197358
AMALYST : BL.F.ERSTULOVICH
COMPENTS s BEHO00

ESTIMATE YEAR r 1786

COMMISSION YEAR 5 1988

LAST 8TUDY YEAR o 2008

##%% NON-FIMAMCED CASH DEBITS/CREDITS ®###
YEMR AMOUNT
19846 S3E000.00

BYS

#¥E-% FINANCE INSTRUMENTS *%%%®
NOTE 1 FRINCIFAL { 1986 EBT.) = & 0. 00
{ O EBT.) = % Q.00
INSTRUMENT az NONE
NOTE 2 FRIMCIPAL ¢ 1984 EST.) = ¥ 0,00
{ O EST.?» = % 0,00
INSTRUMENT = NONE
#¥%% FUEL COSTS wxxx
1986 EST. OF FUEL 1 = & 127334.00 (ELEC.)
2 = % 0, 00
X o= % 0. 00

3% MAINTENANCE COST #%%*%
1986 EST. OF MAINT. = & 2000, 00
#x%% DISCOUNT/INTEREST/ESCALATION RATES *%%%
FIMANCE % ESCALATION %

‘Z wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
YE&R nIsc. LOAMI LOANZ FUELI/ FLUELZ FLUELS MAINM.,
1984 0, 00 O, 00 O, 00 o, 00 0, 00 0, OO0 1, OO0
1987 7.90 Q. O 0, Q0 2. 40 Q.00 0, 00 2.00
198348 770 2, 00 0. 00 8. 40 0, 00 0. 00 7. 00
1989 7.0 0,00 0, 00 8.80 0. 00 0, Q0 W OO
1990 7.90 0. 00 0. 00 8.80 Q.00 0,00 2.00
191 7.0 0. 00 3., 00 8. 80 0, 00 0. 00 T .00
1992 7.0 0. 00 0, 00 &£, 80 0. OO 0,00 Q.00
1993 7. 90 Q. 020 0. 00 8.80 0. 00 0, 00 Q.00
1994 7,90 0. 00 G D0 8.80 Q.00 0. 00 Q.00
1995 7«90 Q.00 0,00 #B.80 0, 20 0. 00 F .00
1996 790 O, 00 0, Q) .80 G, 00 0. 00 .00
1997 7.0 0,00 0. 00 8. 80 Q.00 G, OO G Q0
1998 Ta G0 0. 00 0, 00 8.80 €, 00 O, 00 G .00
1997 7o G0 1, 00 0, 00 8,80 0, 00 Q.00 G0
BO00 7. F0 0, 00 0,00 a8, 80 L 00 0. 00 .00
2001 VAL 0L 00 0. 00 .80 3, GO 3, 00 7. 00
BO0E 7.0 0, Q0 0, OO 8.80 G, Q0 0, Q0 G0
2003 T 90 Q.00 1, Q0 8. 840 0, 00 0. Q0 Q.00
2004 7 a G0 0,00 0, 00 8.80 0.00 0,00 Qa0
2005 7. F0 Ch, 030 Q.00 8.80 Q.00 0, 00 9. 00
2004 7. G0 O, 00 0,00 a8, 80 £, 00 0. 00 .00
2007 7. R0 3, DO 0, 00 o, 80 0, 00 O, OO0 G, 00
2008 7o F0 O, 0 G, 0 g, 80 0. 00 . 00 G0
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#uEd UNIFIED

FROJECT MNAME
AMNALYST MNAME

COMMENTS
YEAR

CasH

MORT. 1
MORT.2
FUEL 1
FUEL 2
FUERL. 3
MEINT.

YEAR 'S
CUM .

YEAR

CasH

MORT. 1
MORT.Z
FUeL 1
FUEL 2
FUEL. 3
MAINT.

YEAR 'S
CUM.

YEAR

CasH

MORT. 1
MORT. 2
FUugl 1
Fueg 2
FUEL 3
MAIRNT.

]

WO oW W W e

W BBW e R

FRESENT

CoF

=1 mm ma

SHIB000

1984
SIATOOO, 00
0, O
0O, 00
T, OO0
O, 00
0,00
OO0
SEE000, 00

SB3B0O0OG. 00

1991

0.00

0O, 00
.00
131759.47
O, O

0, 00
2104,05
133863.72

10463824.75

1994

O Q0

0, 00

0. OO0
137347.19
3. 00
.00
2ELEEL
139060, 69

17501739, 25

SUBCON
G, F ERSTULOVICH

1987
0, 00
0, 00
G, OO
O, 00
0, 00
QL. 00
O, 00
0,00

35000, 00

1992

0, 00

G 00

0, 00
132858, &9
0,00

O, 00
2125, 50
134984, 19

1198809, 00

0. Q0
0,00

O, 00
128492.81
.00

0. 00
EEEL. Q7
140728.88

1890846812

2/74F 19738 5Y8

1988

Q.00

0,00

G, 00
1285%16.85
o, OO0

G, 00
2040, 99
13055784

&H63357 .88

1993

0. 00

£, 00

Q.00
133966, 88
0.00

G, 00
2147.14
156114.05

1334923, 00

1998

Q. 00

O, 00

0, 00
13924648, 00
0, 00D
0,00
2258.87
i419046. 88

W o e s s seads Sanie to04n Mbes

BOX2TTEH 00

VI-48

WORTH LIFE CYCLE COST wx

1989

O, 00

0. 00

0L 00
129588, 82
0. 00

0, 00
2061.7%
131650, 61

O, )
O, 00
O L. OO0
135084, 31
O, 00

Q.00

216905
1X7283.36

1472176, 73

1999

Q.00

0. 00

0, 00
140812.81
O 30

0. 00
Z281.90
L4Z094., 710

217386%.80

1990

0.00

O, 00
O0.00
130669, 73
O, 00

O, D0
2082, 81
13275255

WEFHE1 .06

0. 00

0. 00

0, Q0
136211.05
0, 00

0. Q0
2191.17
138402, 22

R PR —

1610578, 62

2000

Cha D0

Q. 00

0. OO
141987.33
Q. 00

9, O
REI05. 146
144292580

2FA0162. 20



YEAR

CASH

MORT. 1
MORT. 2
FUEEL. 1
FUEL. 2
FUEL. 3
MATNT.

YEAR'S

O .

CASH

MORT. 1
FORT. 2
FUEL 1
FUEL 2
FUEL 3
MATINT.

YEAR 'S

CUM.

oW R R R e

oW oW o B oW

2001

0,00

O, CHD

O, Q0
143171 .67
0. 00

O, 00
2F2E. 66

145806033

246THLE. DO

20048
0. 00
Q.00
0. 00
1492435, 13
0,00
0, 00
244%9,.80
1514692.94

3211638.80

2003

o b

0, 00

O, 00

0. Q0
144365, 88
O, OO

0. 00
2EIG2. A0

1446718.2

2612380.80

2007

0. 00

G 0
Q.00
150487 .98
0. 00

0. 00
2474.78

EEL4601 .30

ey

SO0
G. Q0
0. 00
0. O0
148587003
0. 00
0. 00
2A7H. 38

147944, 41

1090 4l opone 01880 Shbes Stben Sommd teerd et

2760327, 20

OO0

£ Q0

0, 00
151743, 20
0,00

€, O
2800,01
154243, 22

s e s Suaes snres anss duive sovse svase

IZi1as44.80

vI-49

a0
. GO
QL. 00
0,00
14&6784.28
0. 00
0. 00
2400.461
149184. 864

2P09312.00

2009
0. 00
O, Q0
0. 00
Q.00
Ty, Q0
O 0
0. OO0
1, O

v arvtn soome St e e dnins sests sores

3518844, 80

2005

0, OO
0,0

0. 00
148008, 58
0. 00

O, OO
2425, 08
1E04TE, bés

FOEYF4T. BO

2010
0, O
0., Q0
0. 00
0. 00
O, 00
O, OO0
0. 00
OO0

r518844.80



FERMILAR CENTRAL COMPRUTING FACILITY

SURBCONSTRUCTION 274 FUTURE
LIFE CYCLE COST ANALYSBIS
UNIFIED PRESENT WORTH COMPARIGONS
FOR
ALl 8YSTEMS

12 NOVEMBER, 1986
ANALYST: S5.F.RRETULOVICH

FERMILAR COMNSTRUCTION ENGIMEERING SERVICES



#HEE LUFW

FILE NO.
FROJECT
ANALYST
COMMENTS

FILE NO.
FROJECT
ANALYST
COMMENTS

YEAR
17864
1987
1988
1989
1990
1921
1992
1993
1994
19935
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2004
2007
2008

®%% AFFARENT BREAK-EVEN

LIFE CYCLE COsT

s LOCT.DAT

r DCF SURCOM 2/4F

r B.FLERSTULOVICH

3 S9E000

: LOCLO.DAT

¢ COCF SLUBCON

: SL.F.KRETUMOVICH

¢ WMAEALAOO0

(R (B

FILE 1 # FILE 2 %
98000, 00 S&H4000, 00

0, 00
L4974 .86
LF480, 25
HHOB0, 26
66584, 88
67144,18
&HT708,.17
6B276.91
68850, 44

62428.79

7O012.01
7000, 13
71193, 20
T1791.25
723E724.34
TEQOR. 351
7TE61S.78
74234, 23
74857 .87
7E486.76
7H120,95

76760.47

0. 00
106897, 30
107490, 20
108390, 60
109298. 460
110214.20
111137.40
112068. 40
1132007, 20
113953, 90
114908, 50
115871.10
116841.80
117820, 60
118807. 60
119802, 90
1208046 . 50
121818, 60
122839.10
123868, 30
124904, 00
125952, 40

YEAR

DESIGM

#

COMPARIBON wa®s%

5YS

2/74F STDAC 8Y8

(Ea—-FD
YR'S %

4000, G0
0, 00

&1 &662.44
- 2009 .95
~{2TH0.TES
-a4271E.72
~43Z070.02
~JER429. 25
~4R791 .49
~A4 156,77
—-44525,.11
-4 A4BVE, 49
—~BBR2T0.F7
~4H5648. 59
~4 6029, 35
~46413, 26
~46HBOG, T
~-JF7190, 72
-47584 .38
—47981 .23
~48381 .54
~4878a5, 0F
~4F191.93

1968 #=%

VI-50

(A~E)
CUM. %
F4000. 00
24000, 00
~TEEZ . 44
—{4FLT72. 3G
~PROZ2. T4
~134746. 47
-17781b.50
~P21245, 73
~26FOTT . 22
~Z09194. 00
~FEITLI9. 12
~EFBLHLT. 6T
~44T88 . 59
~ABIETEG, 19
~S535564 . 56
~581977. 68
~&2B7T7R. 25
~675969 . OO
~72AEEI. T
~771534, 62
~819916.19
~BEBTOL. 25
917893, 12



#EEH LFW
FILE NO.
PROJECT
ARALYET
COMPIENTS

FILE NO.
FROJECT
ANALYST
COMMENTS

YEAR
1984
1987
1988
1968%
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
20005
2006
2007
2008

LIFE COYCLE COBT COMPARISON w%%x
: LS. DAT
s CCF SURCON 2/4F DESIGN 8YS
: B.F.RRETIH.OVICH

BYRQO0

LECC11.DAT
CCF SURCON 2/4F
5.F.KRETULDVICH

197358 BYS

= =w &F asm

HEBOOO

{f)
FILE 1 %
FHB0O00 . OO0

O, 00
G479 54 ., 84
S5480.23
HHOI0, 26
&6584 . 88
&H7144.,18
&7708.17
6HBR2T7H. 71
&£8850 . 44
HF428.79
TFOOL2., 01
TOLOO, 11X
FLI9E, 20
71791.25
2394,34
TEQOZ2.51
TE61G5.78

74657 .87
70486, 76
THIZ0,95
Ta&T7THD, 47

(B
FILE 2 %
BESOG0, 00

.00
1ZO857.80
131650.09
1327582.50

BABLE.TO
134984, 20
136114.00
1E7257%.41
138402.20
LARELO,. 70
140728.91
131904, 21
142094, 70
14429250
148300, 30
1446718.30
147944. 41
1491i84.21
150433.70
1&1692.91
1832962, 80
134243%, 20

%% APFARENT BREAM~-EVEN YEAOR

{A--B)

YRS %
FOO00. 00
0, D0
~&H622. 94
~&bbl70.34
~B&HT22.24
~&7278. 82
-6T7B40.02
—~hBR40DT, BT
5897 6. 90
-&6P551L .77
-FOLEL.91
~ 7071 6.F0
~7130&.77
~71901.50
~72501.,25
~73105.95
~FRA715.79
~FA4II0.HB
~749%50) ., 68
-75575.84
~TEE06 15
~FT&HB41 .84
-77482.73

1988 *xx

(A1)
cuM. #
HZJOO0, OO
EHZOOO, 00
~26H22.94
~&E7II. 28
-135515%, 83
~202794. 38
-270634, 38
BI040, 17
~40801&6.569
-47 75468, 44
—~FHATTO0. 31
~-618417.25
~&BFT724., 00
~761625.50
-834126.75
~QO7RR2.75

—-FROF48. 50

-1058279.12
~1130229.73
-1 200805. &2
~1282011.75
—~1358855%.

—~1436336. 2

50

VI-51



FERMILAB CENTRAL COMFUTING FACILITY

SUBCONSTRUCTION 274 FUTURE
SIMFLE FAYBALOK CALCULATIONS
FOR :
Al BYBTEMS

12 NOVEMBER, 1986
ANALYST: S.F. ERSTULOVICH

FERMILAE CONSTRUCTION ENMNGINEERINMG SERVICES



ﬂSF SUBCONSTRUCT

SIMFLE PAYBACK

INMFUT VALUES DESIGN 8YS
ITIAL TOTAL COBT #  O98,000
QNNUAL OPERATING COBT # b2, IS
ANMNEAL MAINTENANCE COST ¥ 4,000
BALYAGE VALUE AT YEAR 20 ¥ Q
DESIGN 5YB
EXFENGSES
YEAOR ANMUAL. CUMULATIVE
INITIAL % 598,000 ¥ 598,000 ¥

274F

S8TD AL 8BYS
¥ HéH4,

FO103,594
¥ 4,000
¥ O

Q00

8TD AL 8YS
EXFENBES
ARNNUAL CUMULATIVE

564,000 §  Sb4,000

LTS EL TS T L L L LA I AL LLIET AL LIS LL L LSS I LT LI LI ELRTELL T L LT L L LA

1 £ 66,315 F  bb4,ILS ¥
2 ¥ 66,315 % 730,630 ¥
= £ b6,31T O 796,945 £
4 £ 66,315 £ B63Z,260 %
5 £ 66,315 & 929,575 3
é £ 66,315 F 995,890 e
7 F 66,315 #1,062,20% $
8 £ 66,315 $1,128,520 %
=) £ 66,315 #1,194,835 3
10 £ 66,315  $1,261.150 &
11 £ bb,31H  F1,327,465 3
12 £ 66,715 $1,393,780 &
13 £ bb6,ILT F1,460,095 £
14 £ 66,315  #£1.526,410 £
15 £ 56,315 $1,592,725 £
16 £ 66,315 £1,659,040 ¥
17 £ 66,315 £1,725,355 ¥
ig F 66,315 $£1,791,670 %
19 £ b&,315 ¥1,857,985 &
20 £ bb6,31E £1,924,300 ¥
SALVABE (# 0)  F1, 924,300 (5
FAYBACK FOR DESIGN SYS DOCCURS AFTER 0.8
TOTAL COST OF DESIGN SYS FOR 20 YEARS IS
TOTAL COST OF 5TD AC SYS FOR 20 YEARS IS #:

107,594 ¥ &H71,5994
107,594 « ¥ 779,188
107,594 ¥ 886,782
107,594 ¥ 994,374
107,594 $1,101,970
107,594 ¥1,209,564
107,594 ¥1,317,158
107,594 ¥1,424,752
107,594 F1,532,344
107,594 ¥1,639,940
107,594 F1 74:,u
107,594 *1,85%5,128
107,594 $1,96R,7”“
107,594 $2,0?0,316
107,594 Wy 177,910
107,594 2,h8q5u04
107,594 F2,393,098
107,594 2,500,692
107,594 2,608,286
107,594 2,715,880

Oy ¥2,715,8B80

YEORS (F &82,621)
¥ ’{ ‘9” , 300
715, 880

VI-52



GOF SUBCONSTRUCT &/4F

q[MPLE FAYRALK

ITMPUT VALUES DESIGN SYE 19788 8Y8

INITIAL TOTAL COST £ 598,000 & HIS, 000
ANNUAL. OFERATING COST F 62,315 £ 127,334
ANNLIAL MAINTENANCE COBT & 4,000 £3 4,000
SALVABE VALUE AT YEAR 20 S 0 ¥ 0
DESIGN 5YS 19758 5Y8
EXFENSES EXFENSES
YEAR ANNUAL. CUMULATIVE ANNUAL CUMULAT IVE
INTTIAL # 598,000 % 598,000 £ OHIH,000 § 535,000
I 3 3 W M S0 R R R O T R e 3 36 e 3 3 B R 30 36 B0 36 B 06 e R 3 3 36 R T B 36 3 OF 6 B 6 06 B 3 B K e R
1 £ bb,I1S F bL64,B1E £ 171,334 ¥ bbb, 334
= 5 66,315 £ 730,630 £ 131,334 § 797,668
= £ 66,315  F 794,945 £ 131,334 & 929,002
4 £ 66,315  F  B&3,R60 £ 131,334  $1,060,33%4
= £ 66,315 & 929,575 £ 171,334  #1,191,670
& £ 66,315 995,890 £ 131,334 $1,323,004
7 £ bb,31S $1,ua&,¢uq £ 131,334  %1,454,338
g £ 66,315 #1,128,520 £ 131,334  $1,585,672
o £ 56,315 $1,194,935 # 1 1,;»4 £1,717,006
10 £ bb,31S 51,261,150 £ 131,334  $1,848,340
11 F 66,315 £1,327,465 & 131,334 $1,979,674
12 £ 66,315  #1,393,780 £ 131,334 $2,111,008
13 £ 66,315 £1,460,095 $ 131,334 $2,247,7347
14 £ bb,315 1,576,410 £ 131,334 F2, B7E, 676
15 £ 66,315  £1,592,725 $ 131,334 2,505,010
16 £ 66,315 $1,659,040 £ 131,334 $2,636,344
17 £ 66,31T  £1,725,355 £ 131,334 $2,767,678
18 £ 66,315 1,791,470 £ 131,334 $2,899,012
19 £ b6H,T15 $1,857,985 £ 131,334 £7,030,34&
20 £ b6,I1S £1,924,300 £ 131,334 $73,161,4680
SALVABE (¥ 0y #1,924,300 (% 0) #3,161,680

FAYRBACK FOR DESIGN SYS5 OCCURS AFTER

1.0

TOTAL CO8T OF DEBIGN 5YS FOR 20 YEARS IS

TOTAL COST OF 192735 3Y8 FOR

20 YEARS

YEARS

¥1,924,300

IS $35,161,680

VI-53

(5 6&2,256)



FERMILAR CENTRAL COMPUTING FACILITY

SUBCONSTRUCTION 2/4 FUTURE
DX AC UNITES OFERATIONAL DATA

12 Nf;f'vﬁ'«ﬂf‘:*gﬁ'! 1984
AMNGLYET: S.F.ERSTULOVICOH

FERMILAR CONSTRUDTION ENGINEERING BERVIUES



TYF
(DX

TCAL OFRERATING EFFICIENG

IES FOR COMPUTER RODM
SYESTEMS MANDATORY TO &

ATTAIK 42F DEWPOINT FOR

TYFRICAL BTATE-QOF ~THE-ART UNITS
COMPRESSOR
LOADED:

LNLOADED:

WITH COMPRERSD
FERFORMANCE
O. FaEEW/ATON
O, AT R ;TD
LNLOADED: O, S4K6/TOR
LIMLOADED OLOTREW/T th :
FAaN FERFORMAONCE FROFILE
WITH A-COIL CONFIGURSTIONM:

FROF i i
1007
=1

vy g
&

4 BTEFS FULL
FIRST STEF
SECOND STEF
D STEF

%nf wi f

STATIC PRESBURE DROF

TYRICAL STATE-DF-THE-BRT UNITS W/ STANDARD HI EFFICIENCY
COMPRESSOR FERFORMANCE PROFILE
ORS LDADED: 0. TEEW/ TON 100

IRMANCE FROSILE

Far FERFL
CONFIGE ¥hQT It

COMFRE

STATIC FRESGSURE DROFP WITH A-COIL

TYPICAL 1975 STYLE UNMITES WITH STANDARD COMPRESSHORD
COMPRESSOR FERFORMANCE FROFILE
COMPRESSORE LOADED: G. FERHSTON 1O0%

FAN FE

WITH

= F DF\’MV’!!‘»LP
BLAEB-COTL

FROFILE
OMF IGURAT IOM:

o
L.LH

o

STOTIC PREBRURE DROF

VI-54

ALR
LHEF DR

LUNLOADERS &

CONDITI
aT asn

AN

WD
CapsCITY
CAEPLTITY
CAFACITY
CAFAIITY

o
o wild

INCHES
COMPRESBORS

acity

’!5

=

{3

F.500 ING

!.-
AN
CARALCITY

F.00 INCHES

-

U3

COTL

Wi

arD

S-0OTL



men e Db X AT vud

q ' _COOLING PLANT INPUT PONER
Job | CCF SUBCONZ/4F DESIGN SY§
Bg!l&:ng : CCF SUBCONSTRUCT 2/4 FUT (Complex)
$ite . BURORA,IL FERMI, User Defined

Zone |

Block

Period . all

Date : 11-23-8%

wlbn
oy ]
)

i
1l m ;-3

]
50

B B L dab
Gl
lml

E5r
L

fnsata
Ly
el

Jussaca
]
oEy

L]
i | .

Hvﬂésh .
BIN TEMPERATURE, (F)

VI-55




COOLING PLANT OPERATING COSTS

Jobh + CCF SHBCONZ/4F DESIGN SYS Zone ! B!ack
Buxléxng CCF SUBCONSTRUCT 2/4 FUT (Complex) Parlﬁ& all
S§ite : RURORA, L FERMI, User Defined Date ! 11-25-86
4660
%358@
%32@@
, 2a80
?E@Qﬁ
%iﬁ@@
glﬁ@@
I 568
B T I T si T
BIN TEHPER&THRE (F) ‘T”
Yooox.57 = 2280 —i [ {400x.5¢= 6156 _..I
‘ ' 3700x .61 2119
ToraLz 11539 % 20000 = .58 kv /Tod AVG. Qoon-To* L84
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